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ABSTRACT 
The recent recession of the world economy and the fierce competition have added 
tremendous pressure to the enterprises of the nineities for improvement. Electronic 
Data Interchange ( EDI) and Business Process Re-engineering (BPR) are two popular 
tools for this purpose. EDI is a specific information technological tools for companies 
to improve their exchange of information with one another. While BPR is a general 
management methodology for company to achieve radical and dramatic improvement 
in their business processes. 
It is our belief that the two tools for improvement are not mutually exclusive. EDI as 
an information technological tool is an enabler for BPR. Furthermore, we would like 
to investigate whether implementing EDI will lead to BPR, and if so what are the 
elements in EDI implementation that would play important roles in ensuring the results 
ofBPR. 
To facilitate the study, a review of the current literature on EDI and re-engineering has 
been carried out to study the relationship and the current issues between EDI and BPR. 
Also two cases of EDI implementation. Philips Consumer Electronics Corporation in 
the United States and Tradelink in Hong Kong are carefully studied and reported. 
Evidences are found to support the above hypothesis. 
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Enterprises in the nineties face fierce competition and need to adapt constantly to the 
changing market environment. The recent recession of the world economy added 
pressure for improvement. Companies nowadays use tools to cut costs and to improve 
the customer satisfaction level. Incremental process improvement is no longer 
sufficient where multiplicative levels of improvements are now sought. 
Business process reengineering as defined by Mr. Mike Hammer is the fundamental 
rethinking and radical redesign of the business processes to achieve dramatic 
improvements [Hainmer,93]. Through reengineering Ford has cut the account payable 
personnel while improving vendor relationship and cash management, IBM credit corp. 
achieved two hundred fold improvement in productivity, and Kodak has cut down 
product development cycle time in half. 
Reengineering demanded a re-focus of the enterprises' business needs. This re-focus is 
usually accompanied by the process innovations which are supported by the 
empowerment of the human resources and the deployment of information technology. 
Electronic Data Interchange (EDI) is computer to computer exchange of electronic 
transactions in community or industry wide standardized message formats through 
communication networks. This information technology integrates trading partners in 
the value chain despite the disparities of such entities. There are many successfiil 
implementation of EDI which give rise to elimination of redundant procedures and/or 
tasks and shortening cycle times that lead to dramatic improvements. Lowe, a large 
home center chain in the US, used EDI to lower its operating costs for placing 
purchasing order (PO), shorten lead times, minimized paperwork and improved cash 
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flow management [01son,93]. 75% of the manual work has been reduce. Wal-mart 
sped up products that move through its pipeline and cut down on clerical overhead 
using EDI [Juneau, 92]. > 
The opportunity opened up by application of EDI facilitates the process rethinking 
which is vital to re-engineering activities both in operational and management levels. It 
will be interesting to know what the relationship is between EDI and re-engineering. 
Does implementing EDI always lead to a BPR in an organization ？ 
This study attempts to use Philips Consumer Electronics' distribution channel 
restructuring in the USA as an example of applying EDI in an improvement initiative. 
Philips consumer electronic division perform a face lift to improve customer 
satisfaction through application of EDI. Tradelink in Hong Kong proposes to use of 
EDI to improve the process of the trade and quota declarations. The improvement 
potential relating to re-engineering possibilities are discussed. 
A general review of literature on EDI and re-engineering is given in Chapter 2. The 
method and approach of the project are described in Chapter 3，followed by two case 
studies and the analysis in Chapter 4 and Chapter 5 respectively. The conclusions will 




Electronic data interchange 
Background 
Electronic data interchange (EDI) has been coined as the computer to computer 
exchange of information in industry wide standard formats [Kimberley, 91]. In essence 
electronic data files are transferred from one company to another either directly or 
indirectly through a middle man, usually a Value Added Network (VAN) operator. 
The data files are exchanged through an electronic mail box located in the VAN. 
The information exchange starts when a company generates, for instance, a purchase 
order from its computer applications. The purchasing order information is extracted 
and put into an interface file. This intermediate file will be mapped onto a format or 
structure the standard defined, then the EDI encoder will convert the file into an 
standard EDI message. A portion of an EDIFACT message will look like, 
UNH+1265754:0:2:XX' (header of message) 
BGM+234+14357/XC+890716+00' (beginning of message) 
NAD+EX++A.B.: 123,Queen's Road:Central:Hong Kong' (first group, containing 
… senders address) 
UNT+23+1265754' (trailer of message) 
Being standard the encoding and decoding software for the EDI message will be 
relatively easy to obtain. The message will then be deposited into the receivers mail 
box and when the recipient log onto the network he will be able to retrieve, decode 
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and map the message content into the receiver's internal format suitable for subsequent 
processes. Preferably the purchase order information is processed immediately and 
incorporated into the receiver's application system, where the PO can trigger 
subsequent servicing events for this customer. 
The sending and receiving events are logged by the VAN to serve as an audit trail. 
This record can be used to resolve conflicts when somebody is being accused of not 
sending a message on time or before a deadline. Of course an interchange agreement is 
usually signed to cover these mechanisms [Takach, 92]. 
The fact that there is an open standard format of the messages, there is no need to 
align the different computer application system in the different companies before they 
can participate in the EDI exchange. So long they have the correct EDI 
decoder/encoder and have access to the VAN of its own mail box. Even if a late 
comer is using a different VAN, the competitive business environment has driven the 
VANs to provide interconnects between the different VANs, thus making it relatively 
easy to communicate with EDI. 
With the development of X.400 series，the latest of email standards, the X.435 will 
fiirther enhance the existing store-and-forward mechanism used in today's VAN. 
X.435 will be able to allow the complete elimination of the manual intervention 
required when it is transferred through VANs into the recipient's mail box [McCusker, 
92]: This enhancement will permit the establishment of on-line EDI in future. 
Where EDI started 
The concept of EDI was first developed to help controllers keep track of their cargoes 
during the 1948 airlift. In 1960s data files are started to be exchanged electronically 
between some the railway companies in the US and UK in order to reduce the 
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mountains of paper needed in their daily operations [loannou, 90]. In the late 70's it 
was taken up by the transportation and in the States grocery industries to enjoy the 
benefit of EDI [Barber,93]. It was uniformly called EDI where may be only one 
transaction set like the 850 purchase order is being exchanged. 
EDI started as a means to reduce manual re-keying of the same information from one 
computer into another. There is another benefit which is the potential elimination of 
the familiar paper forms. The development of EDI has been boosted by the 
development of data communication technology and the deregulation of the 
telecommunication network bring about advances that has already pave the way for 
'paperless trading' [Barber,93]. Most present day trading is burdened by tons of paper 
and at the mercy of the post office. We can start counting from the quotation, order, 
invoice, payment, shipping documents, to the applications and report forms to the 
authorities. All trading documents are first generated and inserted into envelops and 
mailed to various destinations, then they are received, registered and then entered into 
computers，undergo further processing and then filed. Of course courier services took 
some of the bottle neck out from that imposed by the post office. And facsimile 
provided a simple and convenient way to transmit information removing most of the 
above mentioned bottlenecks however manual handling at the receiving end is still 
required. 
After over 20 years of development EDI has evolved from a purely intra-company 
exchange of specialized format files to world wide standardized messages exchange 
even between countries. EDI activity usually start from large companies who has the 
vision of recognizing the benefit of the tool. They demanded their suppliers to use EDI 
or else forgo the business with these large corporations. These large corporations have 
formed the hubs of the EDI network of activities. Smaller companies follow suite to 
participate. After deregulation of the telecommunication monopoly numerous Value 
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added Network (VAN) provided sprang into life and supplied a middle man or umpire 
between the two side of a trading transaction. Industry wide standards began to 
formalize, the more famous one are Organization for Data Exchange by means of Tele 
Transmission in Europe (ODETTE) for the automotive manufacturers, and the 
Uniform Communications Standard (UCS) for the US grocery industry. EDI 
developed into a more matured stage when national standards like ANSI X.12 and 
later the world wide recognized standard ofEDIFACT from United Nations is formed. 
The use of EDI in many industry does eliminate the need to re-entry of the same 
information from one computer to another. This would also be the case for different 
offices or plants of the same company to communicate between the various functional 
sites. Further more the data integrity and accuracy are preserved in its original form 
with no degradation. With communication performed in electronic form the speed of 
exchange is very fast. The concept of JIT is supported by the electronic linking and 
exchange of information between, for instance, the manufacturing plant and its raw 
material suppliers [Barber,93]. 
The other thing EDI does eliminate would be the need to generate and keep the paper 
that we are so accustomed to. With the EDI Services Providers which is the middle 
man that keep a log of the transactions transmitted the original document, the 
purchasing order is not required at all. This would eliminate the paper itself, the need 
for handling，filing and storage of such papers by some staff，not to mention the filing 
cabinets, racks and space required for such storage. 
By 1995 it is estimated that there will be over 400 thousand companies in the world 
making use of EDI in business activities [Emmelhainz,90]. Beside the more visible 
benefits the companies that has implemented EDI will be able to integrate with its 
applications for even better results through reduced inventory, shortened cycle times, 
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cost reductions on top of reduction of manual work and error reduction. Moreover 
the application of EDI also bring about strategic improvements to the company like 
faster response to customers, and the enhanced efficiency as a result of the man power 
reduction leading to a leaner organization. 
However there are also many survey that the use of EDI does not guarantee the benefit 
that EDI can provide [Wharton,91]. There are extreme cases where invoices received 
by EDI are printed for subsequent re-entry into another computer application. Besides 
the expected costs involved in implementation with all the trading partners is an 
impeding factor. One of the more obvious factor that prevent companies from 
obtaining the benefit from EDI is that they have to keep two systems in parallel, one 
for the EDI and the other for the handling of the old paper forms [Kimberley, 93]. 
Another factor is the EDI tool which would be difficult to use and expensive if all 
applications have to be modified to incorporate each new EDI message. EDI 
standards do change and systems would have to change with it accordingly. Although 
there are second generation EDI software that works like a data mapper which will 
reduce or even eliminate the programming in adapting applications to use EDI 
[McCusk:er,92]. Some of these software products are called EDI II tools. 
EDI in USA 
EDI is poised for wide acceptance in American business. By 1992 there are 38000 US 
companies using EDI, mostly concentrating on procurement-related electronic 
transactions. The growth of the EDI in USA can be attributed to the wide acceptance 
of the ANSI X.12 standards [Davis,92], There are numerous successfiil 
implementation of EDI hubs companies, like Wal-Mart, K-Mart, R J Reynolds, GM 
and Ford which have reaped much benefits from EDI by forcing their supplier to use 
EDI. As they gained experience with the primary transaction set they get more of the 
smaller supplier to incorporate EDI. In the end they implemented more transaction 
type, up to 14，to go into invoicing and ship notices on top of purchasing order. 
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Beside the commercial industries, health care, insurance and electronic funds transfer 
are using EDI in a prevailing manner [Bergman，93]. Banks are catching up with EDI 
as well [Ioannou,90]. 
In North America the best components of ANSI X.12 are being integrated with 
EDIFACT [loannou, 90]. 
EDI in Europe 
The early efforts of EDI go to the automotive industry which use the ODETTE 
standard. While in UK the retailers and suppliers use TRADACOMS. The European 
Community working through the UN's committee to develop EDIFACT an 
international standard for EDI. European countries are funding the development and 
most of them are committed to use EDIFACT. By 1992 there are more than 20000 
user of EDI in Europe, however more than half is using proprietary standards. Much 
efforts will have to be made in recent years to migrate to EDIFACT. 
Business process reengineering (BPR) 
Mr. Mike Hammer and Mr James Champy have refined reengineering into one of the 
most powerful tools available to corporations after invented the idea in 1990. He has 
defined that reengineering is the fiindamental rethinking and radical redesign of 
business processes of achieve dramatic improvements in critical, contemporary 
measures such as cost, quality, service, and speed [Hammer, 93]. 
In the 90s', competition and other business pressure on large organizations lead to 
quality initiatives. Continuous incremental process improvement though essential will 
on longer be sufficient. Process innovation achieve major reduction in process cost or 
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time. The incremental improvement promised by the usual application of the quality 
tools like TQM, quality control circles or JIT fall short for the modem enterprise's 
survival [Davenport,93]. Companies are looking for dramatic improvements and ways 
to apply these improvement to increase customer satisfaction or market share. 
The advancement of information and telecommunication technology are providing 
enormous possibilities to enterprise to redefine what it means to do business 
[Davenport,93]. In the past paper is passed from one department to another, and then 
another piece of paper is generated in the process. In some cases the piece of paper 
derived from the first piece of paper is passed from one company to the next. With 
telecommunication and information systems the information is passed from one place, 
department or company to another, eliminating paper and possibly some companies in 
between. This elimination of the unreasonable, redundant and large chunks of work or 
procedure by taking a critically new approach represent the opportunity BPR would 
bring to a company [Davenport，93]. 
The BPR is characterized by the following. Firstly the business process as its name 
implies should be process oriented. The process is converted back into one continuos 
flow of work by a small team or one person，rather than by several persons in different 
department performing narrowly defined tasks. Further the process performed should 
be fundamentally generating value to the customer. IBM credit used an extended 
information system to empower the employee to evaluate and complete the lease and 
therefrom reduced the lead-time from seven days to one and half hours. Secondly, the 
target set must be high enough to bring out the true value of the processes and 
opportunity to weed out the redundant or low value processes. As Ford has done is to 
restate the functions of Account payable department and renamed the function as 
vendor payment and eliminate the need for the invoice reducing from 500 staff to 125. 
Thirdly BPR must be rule-breaking that assumption of specialization, sequentially and 
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timing must be abandoned. Lastly the creative use of information technology will acts 
as an enabler that allows organizations to do work in radically different ways. Kodak 
made use of concurrent engineering to shorten its product design cycle by half and 
product cost by 25% as well [Hammer, 93]. 
In BPR we see the individual's job is enriched to handle the whole process. These are 
usually done together with the empowerment of the employee. Carefully selection, 
proper training / retraining and matching compensation with performance become an 
obvious challenge for the company to make BPR works. To neglect the human factors 
will put the reengineering project in jeopardy [Maglitta, 94]. 
In many cases we see creative use of the information technology which is the key 
success factor in picking out the right choice to re-engineer [Layne,93]. The process is 
redesigned and then the proper usage of the enabling technology make the activity a 
success. Re-engineering activities always seek sudden jump in performance level, or 
breakpoints [Johansson,93]. Finding out and exploiting these breakpoints, either in 
costs, or customer service level would provide food for thought for establishing the 
guiding vision required in re-engineering projects. 
One popular approach to BPR is to use modeling where processes are pictorially 
depicted to facilitate analysis. Some computer software are available to help the BPR 
activity but they are still in their infant stage [Lopes,93]. 
It has been indicated that re-engineering will have to have senior management's 
leadership, a vision, proper use of the human or organizational and technological 
enablers, and an outrageous but realizable target [Davenport,93]. 
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Recent status of re-engineering 
In 1994 497 large companies in US and 124 in Europe are scanned. 69% of American 
and 75% of the Europeans are already reengineering and more than half of the rest are 
considering such activity. While it has reached an immense popularity, according to a 
widely quoted estimate, over 85% of re-engineering projects failed [The Editors 
Economist,94]. 
According to Mr Hammer most failures in re-engineering projects can be attributed to 
three factors [Maglitta,94]. The first one is the lack of leadership and commitment 
from management, Secondly some people actually called other types of activities re-
engineering. And thirdly those who has proper preparation and determination failed in 
setting up a guiding vision for the project. Additionally companies engaged in re-
engineering projects must recognize the impact of the human aspects and properly 
deals with it. 
EDI and Reengineering 
There are some research done where EDI is tied together with reengineering and some 
claimed that EDI is the tool for re-engineering [Tsai’94].' During the implementation 
of EDI, changes in data processing, accounting and internal control will have to be 
made. Many procedures and systems have to be setup and reviewed to ensure the 
smooth working of the implementation [Borthick,93]. All these have already forced 
the accounting people and system professionals to rethink carefully the processes 
involved. At these incidents opportunities open up for fundamental change of the 
business process for dramatic performance improvements. 
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When the company communicates with its trading partner electronically, it will need to 
communicate within the organization at the same speed in order to take full benefit of 
EDI. For example a company which receives forecasts of purchases must 
communicate those forecasts to its plants electronically. Companies may have to re-
engineer its business process to ensure that information reached the right person the 
first time round. 
During these changes made to adapt to the faster response cycle allowed by EDI, cross 
functional cooperation will need to be established. One way to ensure this is 
integrating the application with the EDI. As a result responding to an EDI transaction 
can be automated and consequently it may initiate another EDI transaction to be sent 
out. Without the integration of data into functions and databases, the EDI process is 
no more than a structured communication. There are two levels of integration, 
l)passive integration referred to database loading and extraction, and 2)active 
integration will move data received from EDI to trigger subsequent event immediately 
[Gerson,92]. For example, when a PO transaction is received, a call on the 
organization's order entry process is triggered. Customer's credit rating, the prices and 
the inventory are also checked. The result will then be passed to the warehouse for 
packing. The establishment of all of the above requires careful thinking of what will 
satisfy the customers and work on the process to reach that goal [Borthick,93]. 
We observed there are different areas of applying of EDI which resulted in significant 
improvement. In particular, EDI implementation integrating business systems with a 
large number of communication partners on a substantial transaction set has provided 
examples of great efficiency gains, and these are called Enterprise Data Integration 
(EDI n)，where there are different degree of common threading organizations within a 
value chain. 
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Sales forecasting and inventory planning are the two faces of the same interface 
between trading partners [Barber,93]. Both processes involve acquiring and analyzing 
historical sales data. This redundancy multiplies as you step back through a production 
chain, from retail to raw material supplier. The greater number of forecasters, the 
greater the opportunities for mistake. Rather the point of sales (POS) data from the 
retailer is sent back so that they have the best and timely information to make forecasts. 
In order to speed up the information flow EDI could serve this particular need. Given 
that the data will trigger the subsequent events, like issue forecast to the upstream 
event. This can be implemented to allow the supplier to actually manage the inventory 
item for the down stream organization. This mode of operation is sometimes called 
vendor managed inventory. 
EDI and Evaluated Receipt Settlement (ERS) have been applied by RJ Reynolds 
Tobacco to re-engineer its payment process. Once the shipment is received against an 
issued PO with acknowledgment, all through EDI, the payment will be effected after 
receiving the electronic notice sent by the vendor and the confirming the unit shipped 
by the receiving staff. The whole process get rid of the invoice entirely. On top of 
ridding of the paper work associated the need for invoice reconciliation, checking and 
corrections are also eliminated [Layne,93]. 
EDI could be carried one step further to form the virtual corporation，where the 
company expand and contract as skill sets are added or discarded for optimum business 
performance. The different components are linked together through the use EDI 
[Barber,93]. The so called electronic commerce environment will be ready for these 
virtual corporations, when network accessibility is abundant and easy where even 
individual can participate in the trading activities. 
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However there are cases of small supplier implementing EDI using the cheapest 
approach since they are forced to comply. These sloppy implementation will become 
hindrance for the hub companies to further exploit EDI. Since the hub companies 
expects 'turnaround data', like PO acknowledgment, but fails to get what they want 
[Barber,93]. EDI 11 can be considered as a closed loop process where changes will 
affect not only databases and applications logic but also how business is conducted as 
well. Examples of such are JIT and quick response, if guided by a strong vision could 
generate strong re-engineering results. However, the full benefit can only be realized if 




While there are many aspects to BPR like employee empowerment, management 
commitment and leadership etc. it is the objective of this project to investigate how 
EDI lead to BPR. The various other aspects will always be there but will not be fully 
discussed. 
Literature Review 
The recent literature about EDI and BPR are reviewed to provide a background 
understanding of the subject and the latest development in the two areas. Particular 
attention are given to literature that discussed both aspects. It is aimed to identify 
issues concerning EDI and re-engineering. Findings in the literature review will 
provide guidance for the case study, for instance what data and information to collect, 
what characteristics of the implementation to look for etc. 
Case Study 
Some view points will be discussed through the use of two real life cases, they are 1) 
Philips distribution revolution, and 2) Tradelink in Hong Kong for trade declarations. 
The cases are studied to reveal the relationship between EDI and BPR. The way the 
implementors made use of the tools，EDI to bring about new ways of working to 
achieve dramatic performance improvement will be illustrated. 
Philips Electronics once an electronic giant in Europe and also a significant contender 
in USA, has been troubled by the poor performance in last ten years. 1992 the 
company's financial performance reached an all time low. The most troubled division, 
consumer electronics, has to break away the old pattern of working and improve. 
Even though Philips has been one of the pioneers in EDI, the distribution revolution 
made use of EDI in a new way for its success. 
16 
An interview is carried out with the logistics manager of Philips Consumer electronics 
Asia Pacific. The philosophy, the implementation steps and some of the results will be 
obtained during the interview. Supplementary information are gathered from other 
literature. 
The second case is chosen in the developing countries, where EDI is mostly in its 
infancy of implementation. Hong Kong has been very successful in the past decades as 
a economic and financial center in the region. While the city is considered very 
advanced in many aspects but is lacking so in the area of EDI. The government has 
been pushing for improvement in this aspect. The approach of Tradelink is reviewed 
to see if it could achieve the goals it desires. The improvements if achieved would 
significantly affects the competitiveness of the trading community both in costs and 
response time. It would be interesting to see if EDI application would lead to re-
engineering in this case. 
The main source information is drawn from the request for proposal of Tradelink and 
other supporting literature from various magazine and newspaper. 
Analysis 
Based on the literature and the results from the case studies we would like to address 
several issues: 
1) IT, particularly EDI is an enabler for BPR, 
2) Does EDI also lead to BPR ？ 
3) If the answer to 2 is yes then how to ensure BPR through 




Philips Consumer Electronics Corporation (PCEC) - Distribution revolution 
Pressure from market place 
The Dutch owned conglomerate has been competing in the US consumer market which 
has been dominated by manufacturers head-quartered in Japan or South Korea, 
unfortunately, has been losing market share for many years. It was forced by leading 
customers like Sears, Wal-mart, and K-Mart to deliver on a just-in-time basis and share 
logistics information to allow tracing orders in detail [DavisT,94]. These large retailers 
are also demanding that manufacturers help them to reduce or eliminate all stationary 
inventory including those buffer inventories that are used to upkeep customer services. 
Accurate information is required to enable pulling of products through the supply chain 
with increasing precision. 
Thus in 1990 Philips started an improvement program. When Philips first started in 
this program it performed a customer survey where most customers rated the 
company's service as poor. However Philips Consumer Electronics Corporation's 
senior management made CUSTOMER SATISFACTION the strategic advantage and 
have committed in quick response to her customers. They wanted to achieve 
UNEQUALLED customer satisfaction while dramatically reduce inventory and cost. 
In 1990 they started to review their position and their own processes. The most 
important statement they made is that management wanted 'to have products when the 
customer wants them' [Dachs,95]. 
Redesigning the Production Scheduling/Planning Process 
There are two forces pushing for EDI implementation, 1) external - which is required 
from their major customers. Sears, Wal-mart, etc and 2) internal - drive to improve 
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services to customers. In this case Philips is pushed by its large customers and built up 
a strong motive for internal improvement. It started the improvement program by 
defining requirements of its major customers and then expand to the rest of customers, 
philips has to shed the past reactive mode of operation and start getting in sync with 
the replenishment requirements of different customers. In the past aggregate 
production scheduling was not fine tuned to specific customers' needs. Early attempts 
to link manufacturing with customer sales forecasts by way of detailed monthly 
planning process performed by a centralized planning/logistics department failed 
completely resulting chaotic production scheduling and poor delivery performance. 
Often last minutes mismatch of the actual requirements from the forecasts made by the 
planners resulted in shipping products originally made for customer A to customer B. 
Air freighting from Asia to US become common place which drove costs way up while 
no customer is actually getting the service level they demanded. 
After careful deliberation, PCEC decided to bring the Customer into the planning cycle 
to be supported by new investments in EDI technology which is to help coordinate 
scheduling with customers and suppliers. 
As EDI was implemented to connect major customers，sales information and 
constantly updated sales forecast become available. These first hand information 
replaced the second guessing in the previous planning process. The planning process is 
thus total revised. The centralized planning organization was dismantled and the more 
focused planning function was delegated to the logistics people at the plants. Broad 
monthly product-mix capacity reservations were combined with detailed weekly 
schedules using figures based on customer's inventories, previous orders, and the 
current order stream and orientations ( refer to figure 1 & figure 2 ). Furthermore the 
order desk personnel is charged with full responsibility to fill the orders from the 
customers. They virtually become the 'owner' of the order and have to make sure the 
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on time delivery of the orders. Information technology, EDI deployed has allowed the 
order desk and customers to track an order in detail from start to finish. 
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Figure 1 ; Original Planning Process 
Consequently, the integration with its customers through EDI has shortened the 
response cycle of value chain (refer to figure 3 & 4). Exchange of on-line information 
made scheduling more accurate. Special modeling techniques as a follow up step are 
used to leam and match the inventory turn pattern of major customers. 
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REVISED PLANNING PROCESS 
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Figure 2 ： Revised Planning Process 
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The production planning process was very much enhanced through the availability of 
accurate and up-to-date information that reflect true requirements of the customers. 
As the production plan get closer to actual turn-over cycles of different customers, 
production switched from a made-to-stock, inventory driven system to a made-to-
order, customer-driven system that simulate continuous flow lines. 
Customer PCEC 
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FIGURE 4 PCEC INFORMTION FLOW 
Redesigning The Manufacturing Process 
In order to closely match the customer's requirements and to maintain the inventory 
levels, lot sizes had to be reduced and number of change-overs increased in the factory. 
The factory was renovated to achieve faster changeovers and greater flexibility. 
Factory layout and facilities that smooth the change of fixtures and workstation have 
been refiirbished, as a result the lead time for some core manufacturing processes had 
been greatly reduced. The availability of the accurate up-to-date customers' 
requirements has thus commanded the flexibility of the factory. 
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Enhancing The Value Chain 
Philips took one step further to shorten the response cycle of the value chain. It 
reduced the number of its suppliers and entered into partnership agreements. 
Previously distant relationships are now greatly improved through increased 
communication and collaboration through EDI implementation, both at the 
management level (signing of contracts) and at the operational level (nitty gritty in the 
implementation of EDI). Use of covering contracts reduced the number of physical 
purchasing orders that had to go through the system and thus reducing costs. Sharing 
of the benefits become the foundation for trust and truthful driver for efficiency 
improvement in quality, speed and lower costs. 
The Domino Effect 
The success in logistics/production department triggered similar changes in the product 
development department. The new approach brings together different functional areas 
and places much greater emphasis on 'design for manufacturability' and avoidance of 
disruption to existing production lines. Customers are also involved in early product 
development stages. 
Building Trust 
The shortening of the response cycle of the value chain could be further strengthened 
by building trust with your suppliers and customers. When operation hiccups occur 
special task forces are setup with representatives drawn from sales, manufacturing, 
logistics and finance. These teams helped coordinate Philips' response to individual 
customer needs. Such actions and through EDI with suppliers, retailers can now track 
an order through the supplier's plant or warehouse allowing them to made decision 
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well ahead of the actual shipment, either rescheduling or even cancellation of the 
orders. 
With the exchange of on-line information, synchronized operations and accounting 
billing cycles help build the trust between the trade partners and the strong alliance that 
come afterwards. 
Extending The Scope Of Control In The Value Chain 
Philips faces soaring distribution cost as a result of delivering more frequently and at 
smaller batches to meet customer service requirements. Third party service providers 
that specialize in warehousing, transportation and inventory management are often 
more competent than Philips. Outsourcing to such subcontractors reduced Philips 
logistics costs while its customer services continue to improve (refer figure 8 -
Department Expenses). Working with the outsourcer, the redesigning of the 'routes' 
taken by the fleet of trucks achieved synergy and boosted response to customer while 
reducing costs. The communication with the outsourcer is enhanced using EDI for 
shipping schedules and changes. The number of warehoused/distribution centers 
reduced from nine to two, and number of square feet required dropped from 170 
thousand to 100 thousand only. The percentages of full container load increased to 
85% in 93. ‘ 
Customer Survey ^ 
PCEG perform customer satisfaction survey through telephone calls to its over 3000 
customers. No individual will be contacted more than once within six months. The 
survey included a formal survey questionnaire which cover the quality of 
communications, reliability, marketing/merchandising support, flexibility & 
responsiveness, and product availability. Comparison with other consumer electronics 
suppliers are made as well. 
24 
The survey results improved from around 70% in the beginning of 1992 to nearly 90% 
in 1993 (figure 6 & 7). Finished goods inventory as a percentage of sales reduced by 
40% from 1990 to 1993，while departmental expenses and warehousing costs as 
percentage of sales dropped by 32% in the same period (figure 8). Market share of 
color television increased by nearly 3% from 1989 to 1993 (figure 9). This is no small 
feat in a market which is dominated by Japanese and South Korean manufacturers. 
And during this period one of her largest customer Wal-mart rose by 6 times the sales 
of 1990 in 1993 (figure 10). 
The improvement did not come within a short time, much convincing and 
communication internally and externally was needed to smooth out the anxiety and 
resistance associated with changes, in an organization. 
Philips has established the need to improve, and then started looking at the needs of 
her customers. The boundary inefficiency between the value chain is so obvious that 
Philips made use of EDI to shorten the entire value chain. EDI has been used as a 
basic tool to support the redesign the whole process which has lead to the 
improvement we see. Consumer electronics division of Philips has just turned 
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FIGURE 9 ： USA CTV MARKET SHARE BY PCEC BRAND 
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Tradelink in Hong Kong 
Pressure From The Market Place 
During 1991 over HKD1545 billion international trading took place in Hong Kong 
[RFP Tradelink,92]. These tradings are supported by an elaborate network of 
commercial and government organizations including banks, transport companies, cargo 
terminals, consolidators, insurance companies and other services industries, together 
with trade related government departments. Chambers of commerce and industry 
federations. 
The documentation cost of international trade transactions is high for all concerned and 
represent an opportunity for improvements to remain competitive. Studies estimated 
the cost of processing trade documentation is at least 5% of the value of the goods 
shipped, a staggering 7.7 billion HK dollars per annum. 
If only 10% of which is saved by implementing an EDI service for Hong Kong the 
annual saving is considerable. 
The Hong Kong government, in its drive to maintain the Hong Kong's competitiveness 
attempts to use EDI. Besides EDI has grown to be the standard of doing business in 
some nations and international organizations. There are increasing demands from 
Hong Kong trading partners for adopting the same practice. The initiative resulted a 
bid for the building of a Community Electronic Trading Service (CETS) to be 
established by Tradelink Electronic Document Services Limited. 
The services will have to address the needs of the major players like the terminals, 
freight forwarders, carriers, banks and governmental bodies, as well as those hundreds 
of thousands of small organizations which may use only Chinese language in their 
trading activities (majors users given in figure 11). 
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The participants and processed documents in the overall trading cycle are shown in 
table 1. The first targeted document to be implemented is the Restricted Export 
License for textile products. Textile exports has been a very important export business 
for Hong Kong. Quota have been imposed on such exports and the government has to 
monitor the quantities and generate accurate statistics about these exports. 
FiQUie 11 Diagiammatic Owewiew sonwa^ e 
MajorCiomponentand Principal user 進 
PjciUtia^  
Go't^rnment^^^^B & cootmuintv 
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oLrEDi 曲 扣 射 ， ^ ^ a r r i e r e ^ ^ ^ N j L O ^ f J ^ ) 
o J i^de HO ng Ko ^ ^ ^ ^ ^ TerOW^^ S^ ^^ ,^..^  / � �誦n i t v Acc— 
\ ^ " " " T ^ ^ o r t e r ^ Sfttv'ice ccn^y 
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End-ueel'^^ P'TH^ '^''''''^ ^ 
" ^ 、 Software 
There will be three components to the GETS (refer to figure 12). The first one is the 
shared EDI facilities where EDIFACT messages will be processed this facility works 
on top of the communication platform called the Community Gateway. Secondly the 
Community Access Service is designed for the small users without computers who will 
hand in the paper forms and to retrieve the completed licenses. Lastly there is the EDI 
end-user software for user to prepare, process, send and receive messages, this serves 
as a low entry system for EDI. 
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Table 1 Participants and Documents in the overall trading cycle 
ORGANIZATION DOCUMENTS 
— - I I = = ’ 
Exporters Quotations 
Importers Purchase Orders 
Manufacturers Order Confirmations 
Overseas Customers Invoices 
Overseas Suppliers Account Statements 
Government Export Licences 
Government Authorized Certification Import Licences 
Organization Certificates of Origin 
Trade Declarations 
Manifests 
Freight Forwarders Shipping Orders 
Sworn Measurers Dock Receipts 
Carriers Shipment Release Forms 
Cargo Terminals Delivery Orders 
Air Waybills 
Bills of Lading 
Packing Lists 
Banks Documentary Credits 
Insurance Companies Payment Advices 
Insurance Policies 
！——I III •^sBssfas'^ I I I ' I I - — • I — — — I ,. I I I I I I I — * 
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Process Redesign 
CETS could be used to convert a serial process (figure 13) to a parallel process (figure 
14). Although CETS started with only a service for the issue of restricted exported 
licences it could well provide in the end more comprehensive EDI services in general 
for the trading companies in Hong Kong. Exporting companies can place orders to 
factories which can purchase materials through the same network, perform booking to 
shipping companies along side with application of export licenses in a single place. 
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Figure 13 : Trade activities before Tradelink . 
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Figure 14 : Possible Trading activities after Tradelinkk 
The bid for GETS achieves a two fold objective. Firstly there will be a creation of 
disparity from competition by achieving international standard working procedures. 
Trading communities could make use the computer facilities they have to submit trade 
declarations and licenses, and apply for certificates to and from the government. 
Secondly it provides a reliable and cost effective service for the trading community to 
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send and receive EDI messages to facilitate trading between the trading community 
members. 
Although the objective stated does not emphases on cost saving and only a 10% saving 
is vaguely mentioned, much aggressive targets could be set or realized for the saving of 
cost, the tangible reduction in money spent. 
The lead-time and the easiness of applying and submitting certificates, licenses and 
declarations will be shortened from 1-5 days to say within several hours. The actual 
paying process will be simplified through financial EDI. Besides the government will 
be saving the man power to input the figures to generate statistics and the interface to 
trade related applications. 
Shortening The Response Cycle Of The Value Chain 
The EDI activities between the various trading partners with the government will be 
able to lure more users to exploit EDI in other areas of trade. Freight forwarders, 
banks, importers and exporters will be able to benefit from the single place to send and 
receive EDI. Competition for the EDI services will further enhance the EDI service in 
general to benefit Hong Kong. 
The Domino Effect 
As a company has been able to speed up and save on the transactions with the 
government it will be natural for it to do some more with its trading partners. The 
increased competitiveness of Hong Kong as seen from the foreign companies will 
fiirther enhance trade in Hong Kong. 
The enormous obstacle of the bulk of small companies in Hong Kong supporting the 
larger ones but without the knowledge, incentive and the equipment to do EDI will 
35 
have to be resolved before Hong Kong can revise its ways of trading. With Tradelink 
the government will be educating the general public about EDI. Given that if the cost 
of such systems are not inhibitingly high, more these small companies will be lured into 
establishing for themselves in using EDI. The larger companies will then be much 
easier to drive their EDI directives to improve their processes, without having to 
support a dual system，an electronic system and an old paper system. Much of the 
boundary inefficiencies could then be removed in the proper utilization of EDI, and in 




EDI as Enabler for BPR 
EDI has come a long way to have solved many of the past inefficiencies. Security and 
legal implications has been resolved through initiatives of the pioneering companies 
who performed careful setting up of exchange agreements. Deregulation of the 
communication network prompted value added network (VAN) operators who acted 
as the middle man in EDI. These middle man will now act as umpire and provide 
additional service to EDI users. With the emergence of national and international 
standards, together they triggered the proliferation of the use of EDI. It is this 
proliferation that enabled subsequent improvement initiatives using EDI especially in 
the US. 
EDI is used to tie together expertises to provide extraordinary performance and 
customer service levels; as P&G has managed and replenished the shelves of the paper 
diapers for Wal-mart. 
There have been boundary inefficiencies exist between departments and similarly 
inefficiencies are also there in between companies that deals with one another. 
Information technology, (e.g. EDI) have combated many boundary inefficiencies 
between departments through the use of restructuring; or through the use of shared 
databases where geographical distances are removed from the process; or integrating 
application system or processes of trading partners using EDI. 
The marketplace pressure has forced Philips to take action for survival. A schematic 
overview is given in figure 5. Information technology, particularly EDI were used to 
share logistics information from customers to production, product development, and 
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the suppliers. EDI has been used to enhance the value chain, to shorten the response 
cycle. EDI triggers other improvement processes in the course of the process 
redesigning to improve customer services level. Great improvement resulted in nearly 
all stages in the value chain within Philips. EDI practically link together the expertise 
of the companies of the value chain and enhance them. 
The key approach that Philips adopted was to throw away the past planning process 
altogether, and seek customers sales information as the basis for their demand which is 
made possible by implementing EDI. Close cooperation and linkage using EDI 
between the key customers (dealers and supermarket chains), the local freight 
forwarders, and Philips helped improve the response cycle time and reduced the 
inventory in the entire value chain while maintaining the distribution cost to an 
acceptable level and improved the production pattern of its factories. 
Implementation of EDI brings the valuable information of the customers into the 
systems of PCEC including sales information, sales forecast, billing and payment 
information. While shipment information is provided to the customers. EDI also 
provided a better tie with the selected suppliers. Subsequently EDI also provided an 
indispensable link with its distribution subcontractors. Additionally other supporting 
trading partners like banks are also linked up using EDI. The information technology 
is used to 'glue' together the group of companies and support changes that make them 
work more efficiently and effectively. Similarly EDI serve as 'glue' for the various 
trading partners within Hong Kong to better serve the foreign importers. 
The better communication and sharing of information which lead to better efficiency 
and faster response times has been enabled by the use of the EDI. 
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EDI lead to BPR 
Four elements defines BPR, they are 1) fundamental rethinking (FR), 2) radical 
redesign (RR), 3) dramatic improvements (DI) and 4) business processes (BP). 
Fundamental Rethinking 
The senior management of PCEC made an important statement and that was to ‘have 
the products when the customer wants them'. They wanted to improve the customer 
satisfaction level significantly and at the same time reduce the operation costs. While 
Tradelink is a government initiative that targeted to improvement the overall 
competitiveness of Hong Kong in general both in costs saving and response time. The 
determination to improve focus people to look at the tacit rules and assumptions. 
Radical Redesign 
The planning process of PCEC has been overhauled where the centralized planning 
department has been dismantled. Customer information，like POS and up-to-date 
sales forecast are incorported into the planning process through the support of EDI 
(figure 1&2), In Tradelink the EDI facility and associated services allowed a smoother 
work flow than previous. The work flows were redesigned for the improvement 
desired. 
Dramatic Improvement 
PCEC has been able to improve the customer satisfaction from 70% to around 90% by 
94 (figure 6&7). Departmental expenses and finishe goods inventory improved by 
32% and 40% in 94 compared with 90 (figure 8). Market share improved by over 2% 
from 89 to 94 (figure 9). While one major cusotmer, Wal-mart increased sales with 
PCEC by six times from 90 to 94 (figure 10). While the turn around time for the 
applcation of the restricted export license could well be improved from 2 days to 
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Business Process 
The improvements were possible through a focused effort in improving the complete 
cycle business processes and not sub-optimization of certain functions. The customer 
order process was the object under the lime light. The redesign and improvement were 
based on attention on business processes. 
Elements In EDI Implementation that Cause BPR 
The need to improve and the usage of EDI to include the customers into the planning 
cycle provided food for thought for the PCEC management. These opened up the 
opportunity to revise the planning process. The virtually seamless integration of the 
EDI with the applications fostered a new approach to the planning process provided 
the basis for the faster response time to PCEC's customers. 
The single mindedness to satisfy customer's need drove PCEC to further fine tune its 
manufacturing process and distribution philosophy. Senior management commitment 
was needed and it made the organization change and outsourcing the land 
transportation section triggered by the change in the planning process. 
During the implementation of EDI customers are brought closer to PCEC where sales 
information and up-to-date first hand sales forecast information are made available to 
PCEC for production planning process, while the customers has a better insight and 
tracking on orders placed. The change in the available information lead to redesigning 
of the whole business process. The improved human relationship formed the 
groundwork to bottlenecks resolutions in a painless way. Suppliers were also brought 
closer by way of the partnership agreements. The use of EDI reduced inventory and 
increase flexibility while reducing costs. The sharing of benefits brought about a much 
stronger cooperation. 
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increase flexibility while reducing costs. The sharing of benefits brought about a much 
stronger cooperation. 
The acceptance of the challenge and careful planning triggered all the other changes in 
production planning, manufacturing, logistics，material purchasing, distribution and 
subsequently in product development and financial handling as well. 
Business processes are redesigned by PCEC to improve customer service level and at 
the same time reducing operation costs. The relationship with customers and suppliers 
are redefined where much closer cooperation leading to mutual benefits. More a 
partnership is formed between the suppliers, operations, customers and supporting 
service organizations. 
The implementation of a community wide EDI service in Hong Kong represent an 
excellent opportunity to improve the competitiveness of the Hong Kong trading 
community where the basic approach to exporting or trading in general is changed. 
The basic direction of implementation will determine the amount of benefit it could 
generate. Potentially the project could well be a trigger for further enhancement of 
competitiveness and quality through the application EDI. The entire trading 
community will benefit from the improvement in the government's efficiency and the 
fbrther enhancement in general flexibility. Business transactions, goods and services 
will move faster with local an external trading partners. However it remains to be seen 
whether such dramatic improvement is realized. 
EDI implementation demanded that management to rethink the business processes, and 
the operation staff has to review and change the existing procedures to fit into the 
improvement framework set by management. The rethinking and redesing would lead 
to BPR which can be triggered by the careful implementation of EDI, and proper 
exploitation of the technology. 
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EDI and Re-engineering 
Reengineering is all about the redesigning of processes for dramatic improvement in 
performance. Advances in information and communication technology provided ample 
opportunities for dramatic improvements. 
EDI links up computer applications and will intrinsically tie together business 
processes between companies or different functional sites to form seamless operations 
enhancing efficiency and effectiveness in manners not imagined before. In order to 
make full benefit offered，EDI should be integrated with the applications, thus 
transactions will just sail through the mail boxes, then to the applications at the 
destination organization, triggering a responding transaction, sail back, and triggering 
more transactions still. These seamless operation will be able to drive the processes 
through the trading partners as if they are one wholesome unit. 
What make EDI attractive is that the committed application of such will force 
management's careful planning, dedicated commitment and a fundamental rethinking 
of the business process. The rethinking can be brought about by the fact that a 
completely different approach is possible now with EDI, and the integration of EDI 
with the existing computer applications further changes the way the process can be 
handled. These changes open doors for the rethinking of the process. This rethinking 
is very important in BPR and would be most effectively if driven from top management. 
The inclusion of customer's information like POS and sales forecast in the planning 
process helped PCEC's senior management to redesign the planning process. EDI 
made the information available. EDI here，is more than the right tool for eliminating 
the boundaries inefficiency between the companies. It also forces the management to 
rethinking and demands that the operation staff to perform internal review and 
restructuring of the existing manual or partially integrated procedures for the new 
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dramatic improvement in performance, especially related to better service to the 
customers, the process could be re-built using EDI as the enabling technology that will 
accomplish the outrageous but realizable targets. 
Many re-engineering project failed owing to the lack of a proper vision to guide the 
project. One good channel to obtain the vision is from realizing the needs of the 
customer. A second channel may be drawn from the concepts of Extended Enterprises, 
like vendor managed inventory or evaluated receipt system; or even in the arena of 
Electronic Commerce, where individual components of expertise's are linked together 
to provide products and services to customers, also through the information and 
communication technology, and EDI is one main element within these concepts. 
However the human aspects that has caused failures in many reengineering projects 
must be taken care of. 
We believed that if all the elements stated above are properly addressed that careful 




Two cases of EDI implementation were studied in this project. In the first case. Philips 
has applied EDI in the right way. It make use of information technology to solve the 
customers problems while at the same time solve problems for itself. They faced a 
crisis, either improve and win the hearts of her customers or go out business quietly. 
In the second case, Tradelink faces a similar urge to improve using EDI. The 
management of PCEC is committed to customer satisfaction and began to critically 
review its own position and processes. The throwing away of the old way of 
performing inventory management and forecasting to meet customers demand make 
way for the new planning process, using up-to-date data from the customers' sales 
information through EDI. While Tradelink open up enormous opportunity to shorten 
the response times to the customers by allowing operations to go in parallel operations 
instead of in serial steps. 
EDI implementation could be applied to shorten the technical and human distances in 
the entire value chain. The seamless integration of the different components in the 
value chain achieved the performance level jump. We witness the rethinking process 
leading to redesign of the business processes is enabled by the information technology, 
EDI. First in the management perspective in the overall road-mapping of the EDI 
implementation and the subsequent operations staffs internal review and restructuring 
of existing manual or partially integrated procedures. 
In short，EDI is an enabler for BPR, while careful implementation of EDI which 
demanded management rethinking and operation staffs review and restructuring of 
existing procedures facilitates BPR. 
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The following is a rough framework we propose which would make EDI 
implementation easier in achieving dramatic performance improvements, 
1. Management commitment 
2. A proper vision that is Customer oriented 
3. Carefiil implementation of EDI，with the patience to convince the 
employees, customers and suppliers 
4. Seek dramatic improvements 
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